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Abstract 

In the light of the EU ban on individual confinement of gestating sows which will have to be fully implemented by 2013, a survey 
was conducted among a representative sample of Flemish pig producers. The questionnaire was sent by post to 250 farmers in 2003 
and 352 farmers in 2005 of which 219 and 296, respectively, provided valid responses via telephone. The percentage of respondents 
housing (some of) their sows in group was 10.5% in 2003 and 16.2% in 2005. These farmers were more likely to have a successor than 
farmers housing their sows individually. The most common group housing systems were free access stalls (24%) followed by 
electronic feeding stations (21%), ad libitum feeding (20%), feeding stalls/troughs (18%), and drop/trickle feeding systems (13%). 
Interval (4%) and electronic feed dispensers (0%) were very rare in Flanders. The main criteria for having chosen a particular group 
housing system related to sow health and welfare, investment costs and amount of labour. The relative importance of economic 
reasons has increased over time. Users were generally rather satisfied with their group housing system. Farmers using group housing 
for all their sows were more satisfied than farmers using both group and individual housing. Users of ad libitum feeding systems (and 
feeding stalls/troughs) were more satisfied than users of electronic feeding stations. A minority of respondents was planning to change 
to group housing within two years time (4.1% in 2003 and 7.4% in 2005). These tended to be young farmers with a large sow herd and 
58% reported to opt for free access stalls. The main reason why the remaining respondents were not planning to change to group 
housing yet is that they will stop fanning activities before 2013. This reason was particularly important for older small-scale farmers 
without a successor. In contrast, the lack of financial resources and security was particularly important for young farmers of a large 
sow herd with a likely successor. An increasing group of farmers (often without a successor) reported to delay changing to group 
housing because they consider individual housing more profitable. These results show that, in Flanders, the conversion to group 
housing is taking place slowly, that the reasons for not converting yet vary according to the fanners’ age, the likelihood of a successor 
and herd size, and that there are differences between operational group housing systems concerning herd size, age of the system, sow 
management and user satisfaction. 
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1. Introduction 

For Belgium and many other European countries, 
one of the most important articles of EU directive 2001/ 
88/EC concerning the minimum standards for the 
protection of pigs is the one stating that sows must be 
kept in groups from 4 weeks after service to 1 week 
before farrowing. This provision applies to all holdings 
newly built or rebuilt from 2003, and to all other 
holdings in which at least 10 sows are raised from 2013. 
The EU Scientific Veterinary Committee (1997) recom¬ 
mended that, as social animals, pigs should not be 
housed individually except for mature boars and sows at 
farrowing. Although better management and stockman¬ 
ship skills may be required, keeping sows in groups and 
giving them freedom of movement is commonly - but 
not universally (e.g. Barnett et al., 2001; McGlone et al., 
2004) - believed to improve their welfare compared 
with housing them individually (Broom et al., 1995; 
Marchant et al., 1997; Bracke et al., 1999, 2002). In 
North America, individual sow housing is also losing 
favour but the change is driven by market forces 
(corporations like Smithfield Foods, Maple Leaf, Burger 
King and Cargill Pork decided to discourage or phase 
out individual housing systems) rather than direct 
legislation. 

During the last 50 years, commercial sow housing 
systems have undergone considerable transition in 
Belgium just as in most other developed countries around 
the world. Before the 1960s sows were predominantly 
housed in groups (Maton et al., 1985). Between 1960 and 
1970 group housing systems were extensively replaced by 
individual stalls, as the latter were more profitable and 
efficient (Daelemans, 1998). Up to the present, the 
individual stall is the most common housing system for 
sows in Belgium. However, 89.8% of Belgians consider 
this type of housing as cruel and 83.5% support the EU 
ban on individual sow housing (De Letter, 2001). In the 


late 1980s group housing systems with electronic feeding 
stations were introduced onto the Belgian market, but 
competing with individual stalls appeared difficult. In 
contrast, in some other European countries such as 
Sweden, Switzerland and the UK, group housing systems 
already became relatively common since the 1990s 
(Bartussek et al., 2000). 

Nowadays a wide variety of modem group housing 
systems differing in e.g. feeding system, group size, use 
of litter, flooring, and space allocation are used in these 
countries. In countries with a small-scale agricultural 
structure like Austria, Switzerland and Southern Ger¬ 
many, housing systems for small groups are widespread, 
whereas in Denmark, Sweden, the United Kingdom and 
the Netherlands sows are frequently housed in groups 
of 40-500 sows as well (Bartussek et al., 2000). Van 
Gansbeke (2006) classified the most relevant systems 
(for Belgium) in six categories according to the fol¬ 
lowing criteria: (1) whether or not sows are completely 
physically separated from each other during feeding, 
(2) whether or not the ration can be adjusted in¬ 
dividually, (3) whether or not all sows in the group can 
eat simultaneously; (4) whether or not the feed ration/ 
intake is restricted. For the sake of this study we have 
refined this classification to seven categories by adding 
a fifth criterion, viz. (5) whether feeding is automated or 
manual (Table 1). Detailed information about different 
group housing systems for gestating sows is given by 
Den Hartog et al. (1993), Gonyou (2003) and Van 
Gansbeke (2006). 

Pig producers have little reliable information at their 
disposal, however, to choose between these different 
types of group housing systems. Despite some valuable 
comparisons with regards to animal welfare (Krause 
et al., 1997; Bartussek et al., 2000; Bracke et al., 2002; 
Hulbert and McGlone, 2006), ammonia emissions 
(Groenestein et al., 2001), labour (Roelofs and Van de 
Sande Schellekens, 1996) and economic performance 


Table 1 

Classification of seven group housing systems currently used for sows in Belgium based on five criteria (adapted from Van Gansbeke, 2006) 


Type of group 
housing system 

Physical separation 
during feeding 

Individualised 

ration 

All sows can eat 
simultaneously 

Feed 

restriction 

Automated 
feed delivery 

1. Drop/trickle feeding 

Partial (no) 

No 

Yes 

Yes 

Yes 

2. Electronic feeding 

Complete 

Yes 

No 

Yes 

Yes 

station 

3. Free access stalls 

Complete 

No 

Yes 

Yes 

No/yes 

4. Ad libitum feeding 

No 

No 

No 

No 

No/yes 

5. Electronic feed 

No 

Yes 

No 

Yes 

Yes 

dispensers 

6. Interval feed dispensers 

No 

No 

No 

Yes 

Yes 

7. Feeding stall/trough 

Partial/no 

No 

Yes 

Yes 

No 

(manual) 
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(Backus et al., 1997) very few scientifically robust 
conclusions can be drawn about the advantages and 
disadvantages of the various group housing systems. 
Moreover, such comparisons are complicated by the fact 
that the success of a housing system depends to a large 
degree on management and stockmanship. Indeed, pig 
producers should choose a system that suits them and 
their herd (Vermeer et al., 2001; Gonyou, 2003). The 
hands-on experience from farmers who have been 
keeping sows in group is particularly important informa¬ 
tion therefore to pig producers who still need to change 
from individual to group housing as well as livestock 
scientists. The present survey was conducted since, apart 
from case-study reports in popular specialised journals 
or some unpublished reports from foreign institutes, such 
information is hardly available. 

The objectives of this survey were to quantify: (1) the 
percentage of holdings in Flanders where gestating sows 
are kept individually versus in group housing; (2) the 
percentage of holdings where a change to a group 
housing system is planned within a time-span of two 
years and the type of group housing that will then be 
built; (3) the reasons why farmers have not yet changed 
to a group housing system; (4) the different types of 
group housing systems that are used in Flanders and the 
reasons why farmers chose that type of group housing; 
and (5) the contentment of farmers using a group 
housing system concerning labour, ease of use, animal 
welfare, production results, maintenance and running 
costs. 

2. Methods 

2.1. Survey procedure 

In order to select a random and representative sample of 
Flemish sow-keepers, the national SANITEL list of all pigs 
and pig producers in Flanders recorded and kept up-to-date by 
the Central Animal Health Association was used. In October 
2002 this record counted 9682 pig producers of which 5806 
had > 1 sow. At the beginning of 2005 the latter number had 
decreased to 5152 fanners. Out of these fanners, we randomly 
selected 250 and 352 fann-locations for the 2003 and 2005 
surveys respectively. The 2005 sample did not include farmers 
that had been contacted already in 2003. The questionnaire and 
an accompanying letter were sent to the person owning these 
holdings, urging them to fill in the questionnaire and to keep it 
near the phone. About 1 week later they were contacted by 
telephone in order to collect the answers. If we failed to reach 
them during that week, we kept on trying for the duration of 
1 month, phoning at different times of the day. By contacting 
them hy telephone, we aimed to maximise co-operation, and 
hence the response rate. Moreover, the poll-taker could check 
whether the questions had been well understood and that the 


answers made sense. The poll-taker was instmcted to be ex¬ 
tremely cautious not to influence the interviewee. 

2.2. The questionnaire 

The questionnaire consisted of three clearly distinct parts. 
Part I had to be filled in by all respondents and concerned 
general data about the fanner (date of birth) and farm (farrow 
to finish farm versus breeding farm, likelihood of a successor, 
number of sows). Farmers using a group housing system for 
(some of) their sows were asked to proceed to Part II, and 
farmers having detailed plans to change to a group housing 
system within a time-span of maximum two years were asked 
to proceed to Part III. All other farmers were asked to allocate 
100 points according to the relative importance of the reasons 
for having no intentions yet to change to a group housing 
system (Table 2). 

In Part II farmers using a group housing system were asked 
which type of system they used (Table 1 ), how long the system 

Table 2 

Relative importance scores of 13 different reasons for not yet having 
plans to change to a group housing systems for gestating sows within 
2 years time as reported by Flemish pig farmers in the 2003 and 2005 
surveys 



2003 

2005 

Lack of finances and security 

1. Mortgage on current stables won’t 

12.1 (1.7) 

10.1 (1.4) 

expire in near future 

2. Insufficient financial resources 

7.5 (1.0) 

8.1 (1.0) 

3. Uncertainty about the future of the farm 

11.1 (1.4) 

11.5 (1.4) 

4. Uncertainty about future legislation 

10.7 (1.3) 

8.3 (0.9) 

Prefer individual housing 

5. Individual housing is financially 

7.1 (1.2) 

6.7 (0.9) 

more optimal 

6. Delaying change to group housing 

9.5 (1.2) 

9.3 (1.2) 

is most profitable 

7. Not ready yet to consider group housing 

8.7 (1.2) 

15.4 (1.6) 

End of career 

8. End of career, quit business before 2013 

21.3 (2.7) 

18.3 (2.4) 

9. Farm will be taken over by someone 

4.3 (1.1) 

2.6 (0.7) 

else before 2013 



Lack of information 

10. Insufficient information about 

1.8 (0.5) 

1.5 (0.3) 

current legislation 

11. Insufficient information about 

4.1 (0.9) 

3.2 (0.9) 

group housing systems 

12. Don’t know about a ban on 

0.7 (0.3) 

0.6 (0.2) 

individual confinement 



Other 

13. Other 

0.8 (0.4) 

3.2 (1.0) 


The values are mean scores (and the standard error of the mean) on a 
0-100 scale (respondents divided 100 points among the 13 reasons 
with more points indicating greater relative importance). 
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had been operational, the average group size, whether groups 
were dynamic or static, whether or not litter was provided, 
whether or not other enrichment was provided, the amount of 
floor space per sow, the type of group management used (1-, 2-, 
3- or 5-week batch system), and the percentage of their sows 
kept in group housing. They were also asked to score from 1 
(not at all satisfied) to 5 (very satisfied) how satisfied they were 
with their group housing system concerning eight specific 
criteria (amount of labour, type of labour, ease of use, sow 
welfare, sow health, production results, mechanical/electronic 
defects, running costs) and in general. These scores were 
treated as continuous variables in the analyses. Finally, they 
were also asked to allocate 100 points according to the relative 
importance of the various reasons for having chosen a 
particular type of group housing system: amount of labour, 
type of labour, zootechnical performance, investment costs, 
running costs, sow health, sow welfare, proven quality, and 
other. 

The latter question was also asked to farmers planning to 
convert to a group housing system for (some of) their sows 
within the next two years (Part III). In addition, these farmers 
were asked whether it concerned renovation works or a newly 
built unit, which type of group housing system they had chosen, 
and what percentage of their sow herd would be housed in this 
system. 

2.3. Analyses 

The results were analysed using SAS 9.1 for windows. 
Descriptive statistics were mainly used. Binary variables were 
analysed using a logistic regression model (LR, Proc Logistic). 
Continuous variables were analysed using a linear model (LM, 
Proc Mixed). Statistical significance was evaluated at P= 0.05. 
For the comparisons between the different types of group 
housing, all possible pair-wise comparisons were tested at a 
total significance level of 0.05 using the Tukey-Kramer ad¬ 
justment for multiple comparisons. To detennine four different 
types of not-converting farmers, a cluster analysis (Proc 
fastclus) was performed on the variables explaining the reason 
for not converting. These clusters were used for further 
analyses. Due to the small sample size, data of 2003 and 2005 
were merged into one dataset for most analyses. 

3. Results 

3.1. Respondents 

In both 2003 and 2005 the response rate was very high 
(Table 3). Two tests indicated that the respondents (“the 
sample”) were a representative sample of the Flemish pig 
producers with at least two sows (“the population”). 
Firstly, in 2003 and 2005 the average number of sows per 
farm of the population (2003: 117.5 sows; 2005: 122.5 
sows) was not significantly different of the average for 
the sample (2003: 3c = 115.9 sows, SE=5.6, P=0.77; 


Table 3 

Overview of the response rate to the total number of questionnaires 
sent in the 2003 and 2005 surveys and number (and percentages) of 
valid respondents with individual versus group housing systems for 
sows 



2003 

2005 

No. of questionnaires sent 

250 

352 

No. of faulty addresses 

0 

6 

No. that had quit keeping sows 

30 

39 

No. that could not be contacted 

1 

7 

No. who refused to participate 

0 

4 

No. of valid respondents 

219 

296 

No. with individual sow housing not 

187 (85.4%) 

226 (76.4%) 

planning to convert 3 

No. with individual sow housing 

9 (4.1%) 

22 (7.4%) 

planning to convert 3 

No. with group housing 

23 (10.5%) 

48 (16.2%) 


To a group housing system within two years time. 


2005: x = 125.1 sows, SE = 5.6, F’=0.64). Secondly, the 
distribution of the farms across the five Flemish 
provinces was very similar between the population and 
the sample. 

The respondents were on average 47 (range: 26-85) 
years old (Table 4). The majority of the respondents 
owned a farrow to finish farm rather than a breeding 
herd only. There was a trend for a positive association 
between fanner’s age and the likelihood of having 
breeding herds only (LR, %? = 2.97, P=0.085). A 
successor was more likely for breeding herds only 
than for farrow to finish herds (LM, F=l.53, P=0.006), 
and for farms with many sows compared to few sows 
(LM, F= 14.38, P<0.001). There was a negative 
association between the age of the farmer and the size 
of the sow herd (LM, F=56.29, P<0.001). 

3.2. Individual sow housing systems and no change to 
group housing planned within 2 years 

The percentage of farms with individual sow housing 
and for which conversion to a group housing system was 
not planned within the next two years decreased from 
85.4% in 2003 to 76.4% in 2005 (Table 3). The main 
reason why these farmers were not planning to change to 
a group housing system is that the enterprise would be 
stopped before 2013 when group housing becomes 
compulsory (Table 2). However, the reasons differed 
considerably between farmers. Cluster analysis revealed 
that four groups of farmers could be differentiated. For 
type 1 farmers the end of their farming activities before 
2013 was the main reason for not converting to group 
housing. These type of farmers tended to be older 
farmers (LM, F=53.61, P< 0.001) without a successor 
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Table 4 

Comparison between three types of sow-farmers: (1) those that use a group housing system, (2) those that use an individual housing system and have 
no plans to convert to group housing within two years time, and (3) those that use an individual housing system but have plans to convert to group 
housing within two years time 



Individual housing 

No converting plans 

Converting plans 

Group 

housing 

Total 

2003 

Mean age farmer 

47.6 (0.8) 

40.3 (2.5) 

46.5 (2.3) 

47.2 (0.7) 

Likelihood successor 3 

2.6 (0.1) 

2.9 (0.1) 

3.1 (0.2) 

2.7 (0.1) 

Mean no. of sows 

112.1 (6.0) 

193.9 (40.3) 

116.0 (12.9) 

115.9 (5.6) 

% farrow to finish farms 

61.5 

55.6 

60.9 

61.2 

2005 

Mean age farmer 

47.4 (0.7) 

40.6 (1.5) 

45.8 (1.5) 

46.6 (0.6) 

Likelihood successor 3 

2.6 (0.1) 

2.8 (0.1) 

2.9 (0.2) 

2.7 (0.1) 

Mean no. of sows 

116.1 (6.0) 

181.0 (20.6) 

142.1 (16.9) 

125.1 (5.7) 

% farrow to finish farms 

70.9 

81.8 

66.7 

70.7 


The values are the means (and the standard error of the mean) or the percentages. 
3 Scored on a scale from 1 (very unlikely) to 5 (very likely). 


(LM, F= 32.72, P< 0.001) and having a small number 
of sows (LM, F=21.85, P<0.001). For type 2 farmers, 
about half of all farmers (Table 5), the main reasons for 
not converting to group housing were running loans on 
their current pig houses, insufficient financial resources, 
and uncertainty about what the future would bring (both 
in terms of legislation as of the future about their 
farming activities). These type of fanners tended to be 
young fanners (LM, F=53.61, P <().()() I) with a likely 
successor (LM, F= 32.72, P<0.001) and having a large 
number of sows (LM, F=32.12, P<0.001). Type 3 
farmers considered it financially more optimal to house 
sows individually and were not yet open for group 
housing systems. These type of farmers tended to be 
farmers without a successor (LM, F= 32.72, P<().()() I). 
The proportion of type 3 farmers was higher in 2005 
than in 2003 (Table 5). Finally there was a small group 
of type 4 farmers who reported that the lack of in¬ 
formation concerning the legislation and different types 
of group housing systems as an important reason for not 
converting to group housing. These tended to be young 
farmers (LM, f=53.61, P<0.001). 

3.3. Individual sow housing systems but conversion to 
group housing planned within 2 years 

Table 3 shows that the percentage of farms with 
individual sow housing but for which conversion to a 
group housing system was planned within the next two 
years tended to increase between 2003 (4.1%) and 2005 
(7.4%; LR, xf=2.9, P=0.086). The likelihood ofhaving 
detailed plans to convert to group housing decreased 
with the age of the farmer (LR, xf = 8.2, P= 0.004) and 


increased with the number of sows on the farm (LR, 
Xi=8.6, P= 0.003; Table 4). More than half of these 
farmers reported that they would convert to a group 
housing system with free access stalls (Fig. 1). The main 
criteria for choosing a particular group housing system 
related to the investment costs, the health and welfare of 
the sows, and the expected zootechnical performance 
(Fig. 2). 

3.4. Operational group housing systems in Flanders 

Table 3 shows that the percentage of respondents 
housing (some of) their sows in group, tended to rise 
between 2003 (10.5%) and 2005 (16.2%; LR, x? = 3.6, 
P= 0.059). Farmers using a group housing system were 
more likely to have a successor than fanners housing their 
sows individually (LR, x? = 5.2, P=0.023; Table 4). The 
type of fann (farrow to finish versus breeding herd), the 
age of the farmer, and the number of sows did not differ 
significantly between farms with and without a group 

Table 5 

Distribution (% of farmers) of four types of Flemish farmers clustered 
according to their reported reasons for not yet having plans to change 
to a group housing system for their gestating sows in the 2003 and 
2005 surveys 


Type and main reason 3 

2003 

2005 

1: End of career 

22.5 

15.8 

2: Lack of financial resources and security 

54.6 

49.3 

3: Prefer individual housing 

20.9 

30.0 

4: Lack of information 

2.1 

2.2 


a See Table 2 for the grouping of the 13 specific reasons into four 
main reasons. 
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Fig. 1. Occurrence (% relative to total number of respondents) of the different types of group housing systems (see Table 1) used and planned to be 
built within a time-span of two years in Flanders according to the 2003 and 2005 surveys. The numbers in the histograms are the actual number of 
farms. 


housing system. Litter and environmental enrichment 
were not commonly provided in group housing systems 
(Table 6). 

The most common group housing systems were free 
access stalls, followed by electronic feeding stations, ad 
libitum feeding systems and feeding stalls/troughs with 


manual feed delivery (Fig. 1). Interval feeding, and 
electronic feed dispensers in particular, appeared to be 
uncommon in Flanders. There were some differences in 
farm type and management according to the type of 
group housing system used (Table 6). In contrast to 
farms with interval and ad libitum feeding, farms with a 


35 



Fig. 2. The relative importance of various reasons for having chosen a specific group housing system as reported by farmers using such a system 
already (GH in use) or planning to build one within a time-span of two years (GH planned). The mean scores (+SE) are given on a 0-100 scale 
(respondents divided 100 points among the different reasons with more points indicating greater relative importance). Survey data from 2003 and 
2005 are combined. 
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Table 6 

Comparison between the seven group housing systems (2003 and 2005 survey data combined) 



Type of group housing system 1 




All types 

i 

2 

3 

4 

6 2 

7 

Mean age farmer (years) 

40.4 (3.9) 

45.5 (2.4) 

48.1 (2.7) 

44.4 (2.4) 

40.0 (0) 

50.7 (2.9) 

46.0 (1.2) 

Mean age of system (years) 

6.6 (2.4) a 

12.5 (l) a 

13.8 (3.2) ab 

6.1 (2) a 

1.3 (0.7) a 

25.2 (4.5) b 

12.7 (1.5) 

Mean likelihood successor 3 

3.2 (0.3) 

2.9 (0.3) 

3.2 (0.4) 

2.5 (0.3) 

3(0) 

2.9 (0.4) 

3.0 (0.1) 

Mean no. of sows in herd 

124 (15 ) ab 

131 (ll) ab 

146 (39) ab 

178 (19) a 

247 (29) a 

54 (19) b 

134(12) 

% farrow to finish farms 

55.5 

66.6 

64.7 

64.3 

100 

53.8 

63.4 

% newly built system 

25 

88.9 

44.4 

55.6 

33.3 

63.6 

57.8 

Mean group size 

9.4 (1.7) ab 

41.5 (3.2) bc 

14.6 (3.2) ac 

34.6 (10) bc 

11 (3) abc 

6.7 (0.64) a 

22.0 (2.8) 

% dynamic groups 

11. l a 

93.3 b 

35.3 a 

28.5 a 

0 ab 

23. l a 

39.4 

% using straw 

22.2 

20.0 

29.4 

21.4 

0 

53.8 

28.2 

% providing enrichment 

11.1 

26.7 

0 

14.3 

0 

18.2 

12.7 

Mean floor space/sow (m 2 /sow) 

2.2 (0.2) 

2.4 (0.2) 

2.5 (0.2) 

2.5 (0.3) 

2.2 (0) 

35.7 (33) 

8.3 (5.8) 

% using a 3-week system 

55.5 

20.0 

17.6 

21.4 

100 

0 

23.9 


The values are the means (and the standard error of the mean) or the percentages. Group housing systems with different superscript letters in the same 
row are significantly different (P< 0.05. Tukey multiple comparison). 

'See Table 1. 

2 Mean scores based on small sample size (n = 3). 

3 Scored on a scale from 1 (very unlikely) to 5 (very likely). 

feeding stall/trough (type 7 in Tables 1 and 6) had a 
small number of sows. The latter group housing system 
has been in use for significantly longer than all other 
group housing systems with the exception of free access 
stalls. Systems with electronic feeding stations and ad 
libitum feeding systems used larger groups compared to 
systems with feeding stalls/troughs. On farms with 
electronic feeding stations sows were almost invariably 
kept in dynamic groups while static groups were used 
predominantly in the other group housing systems. 

The main criteria for having chosen a particular type of 
group housing system related to the health and welfare of 


the sows, the investment costs, and the amount of labour 
(Fig. 2). The more recent the group housing system was 
the greater the relative influence of economical reasons 
(LM, F= 9.06, T’=0.004). Farmers using drop/trickle and 
ad libitum feeding systems allocated more importance to 
the type of labour as a reason for having chosen their type 
of housing systems as compared to farmers using other 
group housing systems (LM, F=3.16, P=0.013). 

On average, farmers using a group housing system 
reported to be rather satisfied with their system with 
regards to both the eight specific criteria and in general 
(Table 7). Summing all eight criteria to produce an 


Table 7 

Satisfaction scores on eight criteria separately and combined as reported by the users of the seven different group housing systems (2003 and 2005 
survey data) 


Criterion 

Type of group housing system 1 




All 

types 

i 

2 

3 

4 

6 4 

7 

Labour (amount) 

4.0 (0.3) 

3.5 (0.3) 

3.5 (0.2) 

4.4 (0.2) 

4.3 (0.3) 

3.8 (0.3) 

3.8 (0.1) 

Labour (type) 

3.9 (0.3) 

3.8 (0.2) 

3.8 (0.2) 

4.1 (0.3) 

4.0 (0.6) 

4.0 (0.2) 

3.9 (0.1) 

Ease of use 

4.3 (0.2) ab 

3.4 (0.3) a 

3.9 (0.2) ab 

4.6 (0.1) b 

4.7 (0.3) ab 

4.5 (0.2) b 

4.1 (0.1) 

Sow welfare 

4.0 (0.4) 

3.7 (0.3) 

4.1 (0.3) 

4.5 (0.2) 

4.0 (0.6) 

4.4 (0.3) 

4.1 (0.1) 

Sow health 

4.1 (0.4) 

4.0 (0.3) 

4.2 (0.2) 

4.4 (0.2) 

4.0 (0.0) 

4.5 (0.2) 

4.2 (0.1) 

Zootechnical performance 

4.2 (0.4) 

4.0 (0.2) 

3.8 (0.2) 

4.0 (0.2) 

3.7 (0.3) 

4.2 (0.2) 

4.0 (0.1) 

Mechanics/electronics 

4.3 (0.2) ab 

3.5 (0.3) a 

4.1 (0.2) ab 

4.6 (0.2) b 

4.0 (0.6) ab 

4.8 (0.2) b 

4.2 (0.1) 

Running costs 

4.4 (0.2) b 

3.1 (0.3) a 

3.9 (0.2) ab 

4.3 (0.2) b 

4.0 (0.0) ab 

4.6 (0.2) b 

4.0 (0.1) 

General l 2 

4.1 (0.3) 

3.7 (0.2) 

4.3 (0.1) 

4.2 (0.2) 

3.7 (0.3) 

4.3 (0.2) 

4.1 (0.1) 

General 2 3 

4.2 (0.2) ab 

3.6 (0.2) a 

3.9 (0.1) ab 

4.4 (0.1) b 

4.1 (0.3) ab 

4.3 (0.2) ab 

4.1 (0.1) 


The values are mean scores (and the standard error of the mean) on a scale from 1 (not at all satisfied) to 5 (very satisfied). Group housing systems 
with different superscript letters in the same row are significantly different (P<0.05, Tukey multiple comparison). 

! See Table 1. 

2 General satisfaction as scored on a 1-5 scale by the respondents. 

3 Mean of the scores for the first eight criteria. 

4 Mean scores based on small sample size (n = 3). 
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overall satisfaction index, revealed that farmers using 
group housing for all sows were more satisfied than 
fanners using both group housing and individual stalls 
(LM, t 67 = 3.53, /-'<().001) and that fanners were more 
satisfied with their group housing system in 2005 than 
2003 (LM, t 67 =— 2.08, P=0.04). Fanners using an 
electronic feeding station tended to be less satisfied as 
compared to farmers using ad libitum feeding (LM, f 63 = 
-3.15, P=0.03) or feeding stalls/troughs (LM, t 63 = 
-2.79, / J =0.07). More specifically, they reported to be 
less satisfied with the ease of use and the mechanics/ 
electronics of their system. 

4. Discussion 

The combined postal-telephone survey among ran¬ 
domly selected pig farmers resulted in a very high 
response rate that is representative for Flemish pig farmers 
having at least two sows. A downside of this survey 
method is that some influence from the interviewees (on 
the more subjective questions in particular) cannot be 
ruled out. 

The Flemish, and by generalisation the Belgian (as 
88.5% of the Belgian pig farms with > 1 sow are located in 
Flanders), pig industry still has a long way to go in order to 
comply fully with the EU ban on the individual housing of 
pregnant sows by 2013. In 2005, only 16% of the farmers 
had (some of) their pregnant sows housed in a group. In 
some other European countries, such as the Netherlands, 
the UK, Switzerland and Northern European countries, 
the percentage of farms with a group housing system 
increased faster and earlier, often as a result of national 
policies to promote group housing. For example, in the 
Netherlands the transition has been largely completed 
already as national legislation implemented the ban on 
confinement of gestating sows to individual stalls from 
2008 onwards. Whereas in 1998 only about 5% of the 
total Dutch gestating sow population was held in a group 
housing system (Hendricks et al., 1998), the percentage of 
farms with a group housing system had risen steeply to an 
estimated 41% by 2002 (Ten Brinke et al., 2002). The 
percentage of farms with group housing is also lower in 
Belgium as compared to its other main neighbouring 
countries (40% in Germany: Hoy, 2001; 21% in France: 
Courboulay, 2003), the European average (30%: Hen¬ 
dricks et al., 1998) and many other countries outside 
Europe such as Australia (37%: Patterson et al., 1997), 
New Zealand (50%: Gregory and Devine, 1999) and the 
USA (30-40%: Barnett et al, 2001). 

Moreover, only a small minority (7.4% in 2005) of 
the Flemish farmers had plans to convert to a group 
housing system within 2 years time. These tended to be 


younger farmers and farmers of a big sow herd. Ten 
Brinke et al. (2002) also found that farmers with a 
successor and younger farmers are more willing to 
invest in new equipment and housing systems. How¬ 
ever, a large proportion of these young large-scale farm¬ 
ers with a likely successor reported no plan to change to 
a group housing system yet because of the lack of 
financial resources and security. An increasing group of 
farmers (often without a successor) reported to delay 
changing to group housing for as long as possible be¬ 
cause they prefer to house their sows individually, which 
they consider as more profitable. In contrast, for a 
substantial group of mainly older small-scale farmers 
without a successor the main reason for not planning to 
convert to group housing is that they will terminate their 
farming activities before 2013. 

Yet, very few users of a group housing system seemed 
dissatisfied with their system. Farmers housing all their 
sows in group were more satisfied than farmers housing 
only some of their sows in group. Perhaps, those having 
fully changed are more committed to the new system and 
focussed on the best way to operate it. The most important 
reasons for having chosen a particular type of group 
housing system are related to the health and welfare of 
sows, the investment costs and the amount of labour. The 
relative weight of economic reasons has increased over 
time. This trend seems to continue as the relative im¬ 
portance of criteria such as investment costs and zoo- 
technical performance was even greater for those who are 
planning to change to group housing, whereas the im¬ 
portance of sow health and welfare was smaller. 

The combination of a time-consuming survey method 
and the small proportion of respondents using, or plan¬ 
ning to change to, group housing implies that sample 
sizes were rather limited such that only cautious con¬ 
clusions can be drawn about the prevalence and user 
opinion about specific group housing systems. It never¬ 
theless appears that free access stalls (24%), electronic 
feeding stations (21%), ad libitum feeding (20%), feeding 
stalls/troughs (18%), and drop/trickle feedings systems 
(13%) are more common group housing systems in 
Flanders than interval feed dispensers and electronic 
feed dispensers. Although comparisons with other 
surveys are complicated because group housing systems 
have been categorised differently, free access stalls appear 
to be a more popular group housing system in Flanders 
than in France (Courboulay, 2003) or Germany (Hoy, 

2001) . The percentage of electronic feeding stations in 
Flanders is comparable to Germany (24%: Hoy, 2001), 
but higher than in France (17.5%: Courboulay, 2003) and 
lower than in the Netherlands (37%: Ten Brinke et al., 

2002 ) . 
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Although user satisfaction was not particularly 
higher than for other group housing systems (and in 
fact relatively low for criteria such as labour, ease of use 
and zootechnical performance), it seems that free access 
stalls will become even more popular in Flanders as 
58% of the fanners with plans to convert from in¬ 
dividual to group housing reported to opt for this system 
(data from 2003 and 2005 surveys combined). This 
system most closely resembles individual housing of 
sows in stalls and can often be achieved by modifying 
existing individual stalls. Free access stalls may require 
more labour than other feeding systems (especially if 
sows are hand-fed), however they enable the producer to 
lock the sows in for management procedures such as 
artificial insemination and vaccinations (Morrsion, 2003). 
Furthermore, they enable a sow to feed (and rest) si¬ 
multaneously without being disturbed by other sows. 
Typically all animals are fed the same amount, but 
individuals can receive additional feed by hand. 

Electronic feeding stations are commonly used in 
newly built holdings and for sows in large dynamic 
groups. The popularity of this group housing system is 
expected to decrease in Flanders as only 6% of the farmers 
planning to convert indicated to opt for this system (2003 
and 2005 data combined). It is often complex and costly to 
convert an individual housing system to this type of group 
housing system and also the type of management is very 
different (fanners have to teach new sows how to use the 
system, they have to use the PC more, etc.). Furthermore, 
user satisfaction in general seemed lowest for this type of 
group housing system. Some negative experiences con¬ 
cerning, for example, mechanical and electronic defects, 
loss of eartags, or more than one sow entering the 
electronic feeding station may relate predominantly to the 
first generation feeding stations (Van Gansbeke, 2006). 
Although experts considered good welfare possible both 
in group housing with and without electronic feeding 
station, housing systems with larger groups of sows are 
considered to be burdened by a higher management risk 
which may compromise animal welfare compared to 
systems with smaller groups of sows (Bartussek et al., 
2000). Moreover, there are indications that the continual 
replacement of animals in dynamic groups (93% of the 
farms using electronic feeding system used dynamic 
groups) leads to higher levels of aggression, fear and 
stress resulting in poorer welfare and impaired reproduc¬ 
tion (Simmins, 1993; Leeb et al., 2001; Kongsted, 2004). 
Other problems may be more inherent to the system. For 
example, electronic feeding stations allow only one sow 
to eat at a time, which may result in a highly competitive 
environment and possibly in injuries (Van Putten and van 
deBurgwal, 1990; Broom etal., 1995;Krauseetal., 1997; 


Geverink and Tuyttens, 2007). Despite suggestions that it 
may reduce aggression and leg problems (Andersen and 
Boe, 1999; Jensen, 2000; Tuyttens, 2005), straw was 
provided in only one fifth of the fanns with electronic sow 
feeders in Flanders. 

Ad libitum feeding systems tend to be rather recent and 
are often used for large groups of sows. There is typically 
one feeding trough per 4 to 15 sows containing ad libitum 
bulky feed enriched with fibres. Although feeding costs 
and manure production per sow are higher than for other 
systems, user satisfaction was very high, confirming that 
this is an easy system to use and maintain, requiring little 
investment costs and labour, and resulting in good sow 
health and welfare (Van Gansbeke, 2006). Edwards et al. 
(1994) have also reported that the provision of ad libitum 
feed reduces agonistic behaviour and skin lesions in group 
housed sows. 

Systems in which feed is manually (type 7) or au¬ 
tomatically (drop/trickle feeding) distributed into long 
feeding troughs or - which appears to provide some 
welfare benefits in terms of reduced aggression (Pether- 
ick et al., 1987; Barnett et al., 1992) - partial feeding 
stalls are commonly used in Flanders for small groups of 
sows. The manual type is an older system often used on 
small farms. With the exception perhaps for concerns 
about the amount of labour, users reported to be very 
satisfied with this low-tech manual feed delivery system. 
Nevertheless, none of the surveyed farmers was planning 
to convert this type of group housing system anymore 
(whereas 13% opted for drop/trickle feeding). 

Interval feed dispensers are modem systems that 
were used by only three respondents (2003 and 2005 
surveys combined). All three used the Vario-mix system 
without individual recognition of sows (and hence 
without the possibility of individualised feeding 
rations). This system may become more popular in the 
future (9% of the farmers surveyed in 2005 reported to 
build this type of group housing system before 2007). 
Electronic feed dispensers that do allow rations to be 
individualised for each sow in the group (such as the 
Vario-mix system with individualised feeding rations, 
the Belados, and Fitmix system), however, were very 
rare in Flanders and this appears likely to remain so in 
the near future. 

5. Conclusion 

With only 16% of the farmers keeping some or all of 
their gestating sows in group housing in 2005 and 
another 7.4% planning to convert to group housing 
before 2007, the compulsory transition from individual 
to group housing systems is taking place very slowly in 
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Flanders as compared to its neighbouring and many 
other developed countries. In contrast to most of these 
countries, there have been few or no national policies 
(apart from the current possibilities for support from the 
Flemish Agricultural Investment Fund), and no major 
market forces, encouraging producers to convert to 
group housing before the EU deadline of 2013. The 
relative importance of the various reasons for not yet 
having planned to change to group housing differs 
according to the age of the farmer, the likelihood of 
having a successor and the size of the sow herd. About a 
quarter of all group housing systems in Flanders are free 
access stalls and the popularity of this system even 
appears to be increasing (at the expense of electronic 
feeding stations and manual feeding stalls/troughs). 
Despite the limited sample sizes, types of group housing 
systems used in Flanders were found to differ according 
to the size of the sow herd, the duration the system has 
been used, the group management (dynamic versus 
static groups), and user satisfaction. 

This survey reveals that Belgian pig production is likely 
to undergo drastic changes during the few years remaining 
before the 2013 deadline and the socio-economic 
consequences for the Belgian pork industry may be 
considerable. Although this survey was specific for the 
Belgian situation, many findings (such as concerning user 
satisfaction and factors which affect decision making) are 
clearly relevant to livestock scientists as well as pig 
farmers from other countries using or planning to convert 
to a group housing system for their gestating sows. 
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